
PATENT SPECIFICATION 

DRAWINGS ATTACHED J 12i955 

Date of Application and filing Complete Specification: 28 March, 1966. 
No. 13681/66. 

Complete Specification Published: 8 Moy, 1968. 
© Crown Copyright 1968. 



Index at acceptance :— El F44 ; El XK5 ; F4 HG13 
Int. CI.:— E03bS/14 



10 



15 



20 



25 



30 



35 



40 



45 



COMPLETE SPECIFICATION 

Water Supply System 



I, William V. Kabr, a citizen of the 
United States of America, of 2270 Bryden 
Road, Bexley, Ohio, United States of America, 
do hereby declare the invention, for which I 
pray that a patent may be granted to me, and 
the method by which it is to be performed, 
to be particularly described in and by the fol- 
lowing statement: — 

The inventions disclosed in this application 
relate in general to the supply of water. The 
embodiments of the invention illustrated and 
specifically described comprise water supply 
systems of a new design combining features 
of horizontal wells and features of vertical 
wells. These embodiments constitute new de- 
signs in water supply systems. These designs 
have^ wide application in systems for the eco- 
nomical large (and even small) supply of 
quality controlled water to satisfy the needs 
in any industry or city. 

Prior hereto wells have been largely of two 
general types. The first type is the traditional 
vertical well in which a pipe is driven (often 
for a relatively long distance) vertically into 
the ground and draws water from the soil sur- 
rounding the lower end of the vertical pipe 
which must be substantially vertically below 
the area from which the pipe is driven. Also 
horizontal wells (also known as radial wells or 
Ranney Collectors) have been heretofore large- 
ly used. A horizontal well (or radial well) is 
usually and traditionally a large diameter ver- 
tical caisson with horizontal screen pipes (lat- 
erals) projecting radially outward from the 
bottom of the caisson. Each horizontal screen 
pipe is perforated with oblong openings and 
slotted to size according to the sand and gravel 
content of the water bearing formation. The 
length of each horizontal screen pipe also 
varies depending upon the water bearing for- 
mation and upon the quality and quantity re- 
quirements. 

I have, however, made improvements in 
such horizontal wells which provide not only 
the traditional advantages of horizontal wells 



but also many other advantages not heretofore 
possible even with horizontal wells. 

According to the present invention there is 
provided a water supply system comprising a 
caisson positioned in an aquifer; a plurality 
of substantially horizontal perforated tubes ex- 
tending substantially radially outward through 
the outer wall of said caisson; a plurality of 
vertical process lines each individually con- 
nected with one of said horizontal tubes; and 
a plurality of pumps wherein one of said 
pumps is positioned in each of said process 
lines for drawing water from said aquifer via 
one said horizontal tube. 

The invention will now be further described 
with reference to the accompanying drawings 
in which: 

Figure 1 is a fragmentary view in vertical 
section of a deep well caisson illustrating one 
embodiment of my invention; 

Figure 2 is a fragmentary view of the cais- 
son of Figure 1, in vertical section, on a larger 
scale, and illustrating further a portion of tie 
well shown in Figure 1; 

Figure 3 is a partly diagrammatic and frag- 
mentary view illustrating as if in horizontal 
section taken along a line just above the radial 
horizontal screen pipes a portion of the well 
shown in Figures 1 and 2; 

Figure 4 is a view in vertical section and 
on a much larger scale taken substantially on 
the line A — 4 of Figure 3; 

Figure 5 is a view in vertical section taken 
substantially on the line 5 — 5 of Figure 4; 

Figure 6 is a view similar to Figure 3 except 
that Figure 6 illustrates a second embodiment 
of the invention; 

Figure 7 is a horizontal sectional and frag- 
mentary view similar to a horizontal section 
taken along a line just below the ground line 
shown in Figure 1 and further illustrating a 
third embodiment of the invention; and 

Figure 8 is a view similar to Figure 2 except 
that Figure 8 illustrates a fourth embodiment 
of the invention. 
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Detailed Description 
Referring now especially to Figures 1, 2 and 
3, it may be seen that I have shown a deep 
well caisson 11 constructed in the earth 12, 

5 having a bottom plug 13, substantially circular 
sidewalls 14, and an interior 15. Constructed 
over the well 11 is a pump house 16 having 
a floor 17, sidewalls 18, and a roof 19. Within 
the interior 15 of the caisson are extended the 

10 inner ends of the horizontal radially projecting 
screen pipes (laterals) 21, 22, 23, 24, 25, 26, 
27 and 28. At the inner end of each of these 
pipes there is provided a valve such as the 
valves 31, 32, 33, 34, 35, 36, 37 and 38. These 

15 valves are controlled by valve stems or control 
rods such as the rods 41 and 42, a valve stem 
being provided for each of the valves 31—38 
inclusive. These valve stems all extend upward 
to positions at which they may be conveniently 

20 operated for the control of the valves 31—38 
inclusive. Thus the valve stems controlling 
rods 41 and 42 extend upward and through 
a platform 43 on which an operator may stand 
to operate said valve stems. The floor 17 is 

25 provided with a door through which an opera- 
tor may descend into the well to the platform 
43 Stays or braces such as 45, 46, 47, 48, 
49 and 50 are provided for bracing and sup- 
porting each of the valve stems. Stems for 

30 valves 33, 34, and 35 extend upward through 
the platform 17 so that they may be operated 
bv an operator in the pump house itself. Rods 
for valves 31, 32, 36, 37 and 38 extend upward 
only to the platform 43 and may be there oper- 

35 ated. A deep well turbine pump 52 is also 
provided in the space 15. This pump 52 is 
supported at the lower end, of a pipe line 51 
and is driven by the combined motor and 
pump 53 in the pump house. 

40 Extending radially outward from the wall of 
the caisson and the pipe line 51 is a horizon- 
tal solid pipe 54 having no opening exceptatthe 
tip This pipe 54 is provided for the purposes 
of fl) injecting used water into the aquifer for 

45 further filtering and reuse, (2) waste disposal, 
and (3) intaice of water as from a river. An 
auxiliary pump in the combined motor and 
pump 53 operates either as an intake pump 
when the line 54 is used for intaice purposes 

50 or as an output pump when the line 54 -is 

™ used for waste disposal or for mjection into 
the aquifer. A valve 55 controls the line 54 
and is in turn controlled by- a valve stem 56 
which may be operated in the pump house 16. 

« The walls 14 of the caisson 11 are formed 
with a plurality of vertically extending tubular 
openings or tubes such as the tubes 61, 62, 
63, 64, 65, 66, 67 and 68 into each of which 
there extends a submersible pump such as the 

60 submersible pumps 71 and 72. These vertical 
tubes constitute individual process lines, one 
being provided for each lateral. 

In alternate embodiments, I provide verti- 
cally extending pipes just inside or outside of 

65 the caisson walls, each connected at its lower 



end with one of the laterals 21—28 inclusive 
and each containing a submersible pump such 
as the pumps 71 and 72. . 

Each of the radially projecting honzontal 
screen pipes (laterals) is internally packed with /u 
suitable materials such as for example, gravel 
and coarse sand. The gravel and sand may 
fill the entire space within the radially extend- 
ing horizontal perforated screen pipe, but I 
prefer as shown in Figures 4 and 5 to paclc 75 
the sand 81 and the gravel 82 between the 
inner face of the slotted pipe 22 and a concen- 
tric inner screen 83 so that the incoming water 
may flow easily through the screen formed by 
the pipe 22 then through the sand 81 and the 8U 
gravel 82, then through the inner screen 83 
to the space 84 and thence to the vertical space 
of the opening such as 61 where it is pumped 
to the surface by the submersible pump 71 
with the valve shut-off inside of the caisson. • 85 

Water coming in as from a river through 
the lateral 54 may, if desired, flow down 
through an external concentric space of the 
casing about the deep well pump 52 into the 
bottom of the caisson and there be blended 90 
with purified water coming in through the lat- 
erals 21—28 inclusive, forming by the blend- 
ing, a water which is not as pure as the water 
coming in through laterals 21—28 inclusive, 
but which is purer than the raw water taken 95 
direct from the river. Alternatively the lateral 
54 may be used for waste disposal or for the 
injection of used water (as for example, water 
which has been used for cooling purposes and 
is therefore pure, but is too warm for further 100 
immediate use) to be injected into the aquifer 
and again purified and cooled and brought 
back through the laterals 21—28 inclusive. 

In a further embodiment of my invention 
I extend some of the tubular openings 61. to 1,05 
68 as for example tubular openings 66, 67 and . 
68 inclusive on downward through the bottom 
of the caisson and through the plug 13 and 
down into the soil for any desired distance to 
form a true vertical deep well pumping system 110 
so that all of the soil beneath the pump house, 
as well as all of the soil adjacent the surface 
extending outward for substantial distances, 
such as for example, hundreds of feet, from 
the pumping station may be utilized. In such 115 
case, the corresponding lateral of the series 21 
to 28 inclusive is closed either by a plug or 
by a valve adjacent the point at which it enters 
the caisson. I have however shown in Figure 
8 a deep well pipe 85 extending downwardly 120 
from the tubular opening 61 which is without 
the lateral 22. Pipe 85 extends through the 
bottom plug 13 into the earth 12. A submers- 
ible pump 71 is shown in opening 61 in Figure 
8 but, if necessary, this may be replaced by 125 
a deep well turbine pump (not shown). 

I have thus developed a new concept in the 
design of a water plant by combining feauues 
of horizontal wells and vertical wells. This 
should have wide application in the econo- 130 
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mical large or small supply of quality con- 
trolled water to satisfy the needs of any indus- 
try or city. 

The outstanding feature of the new design 
5 is flexibility and conservancy of various types 
of water. 

A horizontal well (also known as radial well 
or Ranney collector), as they are often called, 
is a large diameter vertical caisson with a plu- 

10 raiity of horizontal inlets each formed of hori- 
zontal screen pipe projecting radially outward 
from the bottom of the caisson. Traditionally, 
the vertical caisson has had a thirteen foot in- 
side diameter and reinforced concrete walls, 

15 eighteen inches thick, sunk to predetermined 
depth. 

The horizontal screen pipe usually is manu- 
factured from 3/8 inch steel plate which is 
perforated with oblong openings and slotted to 

20 size according to the sand and gravel content 
of the water bearing formation. The necessary 
lengths of the horizontal screen will vary de- 
pending upon the water bearing formation as 
to quality and quantity requirements. 

25 Horizontal wells enjoy several advantages 
such as: 

1) Great lengths of large diameter screen 
may be installed, with a large total area of 
openings. These openings allow the water to 

30 enter the horizontal screen at a much lower 
velocity than vertical wells. Low entrance velo- 
cities prevent incrustation of the screen and 
result in a much longer well life. 

2) The horizontal orientation of the screens 
35 at the bottom of the water bearing formation 

allows maximum drawdown and full utiliza- 
tion of the aquifer capacity. Thus horizontal 
wells furnish the maximum possible productiv- 
ity. 

40 3) An entire water supply plant is built 
under one roof, directly above the central cais- 
son. The costs of power supply, collecting 
pipelines, and general maintenance are greatly 
reduced when compared to the same costs for 

45 a conventional vertical well field. 

4) In circumstances where property restric- 
tions are severe, the interference of vertical 
wells with each other make them impractical 
for the development of the desired quantity 

50 of water. In many such instances, my water 
supply system solves the problem. 

5) The expansion of water needs can be ac- 
complished by projecting additional laterals 
without having to shut down the water plant. 

55 Industry and people are beset with a wide 
range of water problems pertaining to the qua- 
lity of the water desired as well as the quantity. 
Today water is a manufactured commodity 
when blended and mixed with chemicals, and 

60 when passed through various inorganic filters. 
The embodiments illustrated show, in cross- 
section, the' new improvements upon the basic 
design. Thereby full utilization of water is 
made by using sound engineering principles. 

65 Process tube lines are installed in the walls 



of the caisson at the time of construction. Each 
process tube line is directly connected to a 
horizontal screen pipe. The diameters of the 
process tube lines may be varied according to 
the requirements of each installation. During 70 
construction, the lower part of the inside of 
the caisson is used as a buttress for the hydrau- 
lic projection of the horizontal screen pipe. For 
this reason, it is necessary to maintain the high 
mechanical strength of this portion of the cais- 75 
son. Where this is the case, the process tube 
lines are constructed -of heavy gauge steel pipe 
and reinforced within the walls. 

Figures 4 and 5 are sectionalized views of 
my new precast coarse sand and gravel packed 80 
lateral, or of material that is of the same parti- 
cle size such as plastics, metal, charcoal or any 
combination thereof which includes any com- 
bination of organic or inorganic material. This 
lateral is designed specifically for maximum 85 
water supply development in fine sand or mat- 
erial aquifers. The lateral consists of the outer 
screen or main pipe 22 which maintains the 
mechanical strength of the lateral and aids in 
establishing a natural gravel pack; a 3 -inch 90 
(more or less) layer 81 — 82 of carefully select- 
ed, coarse sand and gravel; and an inner screen 
83 which serves as a conduit for the water 
flowing to the central caisson. The particle size 
in the gravel pack is chosen after preliminary 95 
study has indicated the size of coarse sand and 
gravel necessary to eliminate infiltration of 
sand into the inner screen. 

Pre-casting the gravel pack allows each sec- 
tion of the screen to be custom built for the 100 
exact invironment wherein it is to be installed. 
This feature of quality control results in maxi- 
mum efficiency. The individual particles of 
coarse sand and gravel in the gravel pack are 
held in place by a special cementing process 105 
which permits maximum permeability and 
porosity. 

In other embodiments of my invention, I 
pack the interior of each lateral with various 
combinations of charcoal, plastics, chemicals, 110 
minerals, gravel, sand, and silica. 

This new water plant creates a revolutionary 
water control center which will produce cool 
clear water in large quantities. It utilizes the 
principles of the horizontal (radial) well and 115 
the vertical well in conjunction with the cais- 
son. One new feature that makes this water 
plant so unique and practical is the construc- 
tion within the caisson wall of a vertical water 
process tube line. 120 

The process tube lines or vertical tubes 
61 — 68 inclusive connect at right angles with 
the horizontal perforated screen pipes and 
form continuous isolated process tube lines 
when the valves (e.g. valve 32) (Figures 1 — 3 125 
inclusive) in the base of the caisson are shut 
off. 

•In other embodiments of my invention I in- 
terconnect two or more of tubular openings 
61 — 68 inclusive at the top and/or bottom of 130 
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mical large or small supply of quality con- 
trolled water to satisfy the needs of any indus- 
try ox city. 

The outstanding feature of the new design 
5 is flexibility and conservancy of various types 
of water. 

A horizontal well (also known as radial well 
or Ranney collector), as they are often called, 
is a large diameter vertical caisson with a plu- 

10 rality of horizontal inlets each formed of hori- 
zontal screen pipe projecting radially outward 
from the bottom of the caisson. Traditionally, 
the vertical caisson has had a thirteen foot in- 
side diameter and reinforced concrete walls, 

15 eighteen inches thick, sunk to predetermined 
depth. 

The horizontal screen pipe usually is manu- 
factured from 3/8 inch steel plate which is 
perforated with oblong openings and slotted to 

20 size according to the sand and gravel content 
of the water bearing formation. The necessary 
lengths of the horizontal screen will vary de- 
pending upon the water bearing formation as 
to quality and quantity requirements. 

25 Horizontal wells enjoy several advantages 
such as: 

1) Great lengths of large diameter screen 
may be installed, with a large total area of 
openings. These openings allow the water to 

30 enter the horizontal screen at a much lower 
velocity than vertical wells. Low entrance velo- 
cities prevent incrustation of the screen and 
result in a much longer well life. 

2) The horizontal orientation of the screens 
35 at the bottom of the water bearing formation 

allows maximum drawdown and full utiliza- 
tion of the aquifer capacity. Thus horizontal 
wells furnish the maximum possible productiv- 
ity. 

40 3) An entire water supply plant is built 
under one roof, directly above the central cais- 
son. The costs of power supply, collecting 
pipelines, and general maintenance are greatly 
reduced when compared to the same costs for 

45 a conventional vertical well field. 

4) In circumstances where property restric- 
tions are severe, the interference of vertical 
wells with each other make them impractical 
for the development of the desired quantity 

50 of water. In many such instances, my water 
supply system solves the problem. 

5) The expansion of water needs can be ac- 
complished by projecting additional laterals 
without having to shut down the water plant. 

55 Industry and people are beset with a wide 
range of water problems pertaining to the qua- 
lity of the water desired as well as the quantity. 
Today water is a manufactured commodity 
when blended and mixed with chemicals, and 

60 when passed through various inorganic niters. 
The embodiments illustrated show, in cross- 
section, the" new improvements upon the basic 
design. Thereby full utilization of water is 
made by using sound engineering principles. 

65 Process tube lines are installed in the walls 



of the caisson at the time of construction* Each 
process tube line is directly connected to a 
horizontal screen pipe. The diameters of the 
process tube lines may be varied according to 
the requirements of each installation. During 70 
construction, the lower part of the inside of 
the caisson is used as a buttress for the hydrau- 
lic projection of the horizontal screen pipe. For 
this reason, it is necessary to maintain the high 
mechanical strength of this portion of the cais- 75 
son. Where this is the case, the process tube 
lines are constructed of heavy gauge steel pipe 
and reinforced within the walls. 

Figures 4 and 5 are sectionalized views of 
my new precast coarse sand and gravel packed 80 
lateral, or of material that is of the same parti- 
cle size such as plastics, metal, charcoal or any 
combination thereof which includes any com- 
bination of organic or inorganic material. This 
lateral is designed specifically for mayimnm 85 
water supply development in fine sand or mat- 
erial aquifers. The lateral consists of the outer 
screen or main pipe 22 which maintains the 
mechanical strength of the lateral and aids in 
establishing a natural gravel pack; a 3 -inch 90 
(more or less) layer 81 — 82 of carefully select- 
ed, coarse sand and gravel; and an inner screen 
83 which serves as a conduit for the water 
flowing to the central caisson. The particle size 
in the gravel pack is chosen after preliminary 95 
study has indicated the size of coarse sand and 
gravel necessary to eliminate infiltration of 
sand into the inner screen. 

Pre-casting the gravel pack allows each sec- 
tion of the screen to be custom built for the 100 
exact invironment wherein it is to be installed. 
This feature of quality control results in maxi- 
mum efficiency. The individual particles of 
coarse sand and gravel in the gravel pack are 
held in place by a special cementing process 105 
which permits maximum permeability and 
porosity. 

•In other embodiments of my invention, I 
pack the interior of each lateral with various 
combinations of charcoal, plastics, chemicals, 110 
minerals, gravel, sand, and silica. 

This new water plant creates a revolutionary 
water control center which will produce cool 
clear water in large quantities. It utilizes the 
principles of the horizontal (radial) well and 115 
the vertical well in conjunction with the cais- 
son. One new feature that makes this water 
plant so unique and practical is the construc- 
tion within the caisson wall of a vertical water 
process tube line. 120 

The process tube lines or vertical tubes 
61 — 68 inclusive connect at right angles with 
the horizontal perforated screen pipes and 
form continuous isolated process tube lines 
when the valves (e.g. valve 32) (Figures 1 — 3 125 
inclusive) in the base of the caisson are shut 
off. 

In other embodiments of my invention I in- 
terconnect two or more of tubular openings 
61—68 inclusive at the top and/or bottom of 130 
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the caisson by lateral tubes either formed in 
the wall 14 or positioned within the space 15 
of the caisson. Thus I have shown in Figure 
6 two pairs of the tubular openings intercon- 
5 nected near the bottom of the caisson. In 
Figure 6 tubular openings 61 and 68 are shown 
interconnected by the pipe 86 and tubular 
openings 64 and 65 are shown interconnected 
by the pipe 87. Similarly, Figure 7 shows two 

10 pairs of tubular openings interconnected near 
the top of the caisson. In Figure 7 tubular 
openings 61 and 62 are shown interconnected 
by pipe 88 and tubular openings 65 and 66 
are interconnected by pipe 89. 

15 By using each individual process tube line 
or a combination thereof I achieve effectively 
better quality, more water, blending techniques 
with flexibility, a program of preventative 
maintenance without any shut-down time, 

20 lower installation and operational costs. Water 
in the aquifer blends the ground water and 
induced surface water. Both types are of 
different quality (chemical, hardness, etc.). 
With the individual process tube lines, these 

25 waters can be withdrawn from the aquifer 
without getting the full effect of blending if 
drawn directly into the caisson from various 
directions in the aquifer so as to secure selec- 
tively the desired type of water for any 

30 specified purpose. 

The river intake line 54 (Figure 1) can be 
connected, if desired, to one of the process tube 
lines for direct blending of incoming river 
water with the water in the selected process 

35 line. Alternatively, such river water can be 
stored for standby fire protection, can be 
pumped into the aquifer to recharge the 
ground water supply, can be used as the water 
supply to an infiltration gallery, can be cooled 

40 by blending with selected ground water, etc. 

The use of deep well turbine pumps and 
submersible pumps gives the flexibility of posi- 
tioning the pumphouse above flood stage level 
on top of caisson or betew flood stage. 

45 When using submersible pumps such as 71 
and 72 exclusively in all of the process tube 
lines 61—68 inclusive, the breakdown of one 
of the submersible pumps or damage to one 
of the process lines does not lead to a toss 

50 of well function for the reason that operation 
of the remaining pumps and remaining process 
lines is not impaired. Any one, or all, the latter 
process lines with its cooperating submersible 
pump can be used on a standby basis until 

55 the repairs are made. . 

Based on individual requirements of in- 
dustry or municipality, the caisson can be uti- 
lized for many purposes if the process tube 
lines with the submersible pumps are used 

60 when the valves are shut off in the lower inside 
part of the caisson. When all valves are closed, 
the caisson then can be used for storage, deten- 
tion, or any other useful purpose. 



Operation 

The simplicity of the new design does not 65 
completely suggest the versatility and flexibi- 
lity that is added to the many applications of 
new water supply systems constructed accord- 
ing to my invention. Each lateral with its asso- 
ciated vertical process tube lines, now becomes 70 
an entity that may be operated either inde- 
pendently of the rest of the water plant, or 
in conjunction with it. There is the further 
advantage of connecting horizontal screened 
radial pipes or laterals at the base of the cais- 75 
son by horizontal tubes, so that a single sub- 
mersible pump can take care of one or more 
process tube lines depending on the quantity 
desired. 

Let us assume, for the purpose of illustra- 80 
tron, that we have installed a horizontal well 
with eight laterals as shown radiating outward 
from the central caisson (Figure 3). Any one 
or even two of these units may be shut down 
for maintenance operations without affecting 85 
the continuity of the water supply. Chemicals 
(liquid or solids), such as chlorine, may be in- 
jected through the process tubeline out into 
the shut down lateral to prevent bacterial 
growths. Mechanical cleaning devices may be 90 
inserted to remove obstacles that may build 
up inside of the lateral. Best of all, it is not . 
necessary to wait for trouble to start. A regular 
maintenance program may be initiated that 
will prevent the buildup of obstacles that 95 
create a reduction of well capacity. By treating 
each lateral independently in a regular mam- 
tenance program, it is possible to extend well- 
life of aquifer or screen pipe indefinitely with- . 
out ever interrupting the continuity of the 100 
water supply. 

The fact that each of the process tube lines 
is in effect, a vertical well, with an immense 
screen area exposed in tte w»to^ ^ 
mation, opens up an entirely new field of ap- 105 
plications for the water supply system. Any 
of these process tube lines may be used mdi- . 
viduaily when bypassing the interior of the 
caisson for either the withdrawal or injection 
of water by closing the valve (e.g. the valves 110 
32 and 36) inside the caisson. The opportunity 
of injecting water that has been used for cool- 
ing operations directly into the aquifer through 
a suitable pipe, such as pipe 54, while drawing 
cool water through a lateral, such as lateral 115 
22, will be of interest to any industry or city. 
In this way, water that has been used for cool- 
ing is not lost for further operations, but is 
used to replenish the ground-water supply m 
the area. This warmer water will blend with 120 
the cool water present and be available for 
reuse at a lower temperature than that injected 
into the aquifer or blended within the caisson. 
Using warmer water for recharge purposes will • 
increase yield during cold months of the year. 125 

Today, with groundwater levels falling al- 
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most everywhere, embodiments of my inven- 
tion are invaluable in replenishing and utilizing 
the groundwater supply. It is a very simple 
matter to combine the structure of a water sup- 

5 ply system constructed according to my inven- 
tion with a raw water river intake. Surface 
water pumped from the river via pipe 54 may 
be injected into the aquifer through any of the 
laterals of my water supply system and greatly 

10 increase the available supply. The natural 
filtering action of the formation that the water 
is injected into will improve the quality of the 
water. When the water in the river is warm, 
it will be cooled by blending with the natural 

15 cool ground- water. In the winter time, when 
the water in the river is cold, blending it with 
the stored warm ground-water will lower the 
temperature of the warmer ground-water and 
prevent a build-up of warmth in the formation. 

20 With this water plant, it is now possible to 
maintain local ground-water levels while con- 
serving water by reusing and improving the 
quality of available supply: One of the process 
tube lines without pump can be used for obser- 

25 vation purposes to gather samples for testing, 
static water-level, low and high pump levels, 
etc. 

Still another potential application of my 
water supply system is the use of the central 

30 caisson as a storage or treatment tank by ex- 
tending the top of the caisson upwardly to a 
desired size to conform with need. While in 
most instances, ground-water is completely 
potable, it is often desirable to introduce 

35 chemicals for stabilization, softening, steriliza- 
tion, or taste and odor control. In such a case, 
each process tube line becomes an individual 
vertical well with its own independent sub- 
mersible pump. Each process tube line (verti- 

40 cal) pumps from its own horizontal screen pipe 
that is 12 inches in diameter, sometimes 
smaller or larger, and up to an average of 200 
feet in length. In the central caisson, the water 
is stored or treated before being pumped out 

45 for distribution. Mechanical equipment can be 
installed to collect sediment or other foreign 
material in the caisson bottom and convey same 
to ground level for disposal. 

The above are only a few of the possible 

50 applications of my water supply system. Each 
unit built will fit the requirements of a specific 
job. The flexibility of the new basic design 
permits it to have a wide range of application. 

55 WHAT I CLAIM IS : — 

1. A water supply system comprising a cais- 
son positioned in an aquifer; a plurality of sub- 
stantially horizontal perforated tubes extending 
substantially radially outward through the 
outer wall of said caisson; a plurality of verti- 

60 cal process lines each individually connected 
with one of said horizontal tubes; and a plural- 
ity of pumps wherein one of said pumps is 
positioned in each of said process lines for 



drawing water from said aquifer via one of 
said horizontal tube. 65 

2. The system of claim 1 which includes 
a plurality of valves wherein one of said valves 
is connected to the inner end of each of said 
plurality of horizontal tubes for in each case 
alternatively allowing water to flow from the 70 
horizontal tube into the interior of the caisson 

or isolating said tube so that water from said 
tube is individually drawn from said tube 
through the process line associated therewith. 

3. The system of claim 1 or 2 in- which 75 
a passage is provided in said caisson intercon- 
necting at least a pair of said process lines. 

4. The system of claim 3 in which said pas- 
sage is adjacent to the bottom of said caisson. 

5. The system of claim 3 in which said pas- 80 
sage is adjacent to the top of said caisson. 

6. The system of claim 1 which includes 
at least one substantially horizontal generally 
imperforate tube extending substantially ra- 
dially outward through the wall of said caisson 85 
and said generally imperforate tube having an 
opening adjacent the outer end thereof; and 

a pump for selectively moving water inwardly 
or outwardly through said imperforate tube. 

7. The system of any of the preceding 90 
claims wherein said horizontal tubes are in- 
ternally packed with granular material. 

8. The system of claim 7 wherein said 
granular material is selected from charcoal, 
granular plastics, granular chemicals, granular 95 
minerals, gravel, sand, silica or mixtures there- 
of. 

9. The system of any of the preceding claims 
wherein said vertical process lines are formed 
within the wall of said caisson. 100 
. 10. The system of any of the preceding 

claims which includes a vertical deep well pipe 
line extending vertically downward through 
the bottom of said caisson and a cooperating 
deep well turbine pump for pumping water 105 
upward therethrough. 

11. A water supply system comprising a 
caisson positioned in an aquifer; a plurality 
of substantially horizontal perforated tubes ex- 
tending substantially radially outward through 110 
the wall of said caisson; a plurality of vertical 
process lines formed within the wall of said 
caisson and wherein each of said process lines 
is connected with one of said horizontal tubes; 
a plurality of pumps wherein one of said 115 
pumps is positioned in each of said process 
lines for drawing water from said aquifer via 
one said horizontal tube; a plurality of valves 
wherein one of said valves is positioned on the 
inner end of each of said plurality of horizontal 120 
tubes for alternatively directing the flow of 
water from a horizontal tube into the interior 
of said caisson or from said tube through the 
process line associated therewith; at least one 
generally imperforate substantially horizontal 125 
conduit extending substantiaUy radially out- 
ward through the wall of said caisson and hav- 
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most everywhere, embodiments of my inven- 
tion are invaluable in replenishing and utilizing 
the groundwater supply. It is a very simple 
matter to combine the structure of a water sup- 

5 pry system constructed according to my inven- 
tion with a raw water river intake. Surface 
water pumped from the river via pipe 54 may 
be injected into the aquifer through any of the 
laterals of my water supply system and greatly 

10 increase the available supply. The natural 
filtering action of the formation that the water 
is injected into will improve the quality of the 
water. When the water in the river is warm, 
it will be cooled by blending with the natural 

15 cool ground- water. In the winter time, when 
the water in the river is cold, blending it with 
the stored warm ground-water will lower the 
temperature of the wanner ground-water and 
prevent a build-up of warmth in the formation. 

20 With this water plant, it is now possible to 
maintain local ground-water levels while con- 
serving water by reusing and improving the 
quality of available supply: One of the process 
tube lines without pump can be used for obser- 

25 vation purposes to gather samples for testing, 
static water-level, low and high pump levels, 
etc. 

Still another potential application of my 
water supply system is the use of the central 

30 caisson as a storage or treatment tank by ex- 
tending the top of the caisson upwardly to a 
desired size to conform with need. While in 
most instances, groundwater is completely 
potable, it is often desirable to introduce 

35 chemicals for stabilization, softening, steriliza- 
tion, or taste and odor control. In such a case, 
each process tube line becomes an individual 
vertical well with its own independent sub- 
mersible pump. Each process tube line (verti- 

40 cal) pumps from its own horizontal screen pipe 
that is 12 inches in diameter, sometimes 
smaller or larger, and up to an average of 200 
feet in length. In the central caisson, the water 
is stored or treated before being pumped out 

45 for distribution. Mechanical equipment can be 
installed to collect sediment or other foreign 
material in the caisson bottom and convey same 
to ground level for disposal. 

The above are only a few of the possible 

50 applications of my water supply system. Each 
unit built will fit the requirements of a specific 
job. The flexibility of the new basic design 
permits it to have a wide range of application. 

55 WHAT I CLAIM IS : — 

1. A water supply system comprising a cais- 
son positioned in an aquifer; a plurality of sub- 
stantially horizontal perforated tubes extending 
substantially radially outward through the 
outer wall of said caisson; a plurality of verti- 

60 cal process lines each individually connected 
with one of said horizontal tubes; and a plural- 
ity of pumps wherein one of said pumps is 
positioned in each of said process lines for 



drawing water from said aquifer via one of 
said horizontal tube. 65 

2. The system of claim 1 which includes 
a plurality of valves wherein one of said valves 
is connected to the inner end of each of said 
plurality of horizontal tubes for in each case 
alternatively allowing water to flow from the 70 
horizontal tube into the interior of the caisson 

or isolating said tube so that water from said 
tube is individually drawn from said tube 
through the process line associated therewith. 

3. The system of claim 1 or 2 in- which 75 
a passage is provided in said caisson intercon- 
necting at least a pair of said process lines. 

4. The system of claim 3 in which said pas- 
sage is adjacent to the bottom of said caisson. 

5. The system of claim 3 in which said pas- 80 
sage is adjacent to the top of said* caisson. 

6. The system of claim 1 which includes 
at least one substantially horizontal generally 
imperforate tube extending substantially ra- 
dially outward through the wall of said caisson 85 
and said generally imperforate tube having an 
opening adjacent the outer end thereof; and 

a pump for selectively moving water inwardly 
or outwardly through said imperforate tube. 

7. The system of any of the preceding 90 
claims wherein said horizontal tubes are in- 
ternally packed with granular material. 

8. The system of claim 7 wherein said 
granular material is selected from charcoal, 
granular plastics, granular chemicals, granular 95 
minerals, gravel, sand, silica or mixtures there- 
of. 

9. The system of any of the preceding claims 
wherein said vertical process lines are formed 
within the wall of said caisson. 100 
. 10. The system of any of the preceding 

claims which includes a vertical deep well pipe 
line extending vertically downward through 
the bottom of said caisson and a cooperating 
deep well turbine pump for pumping water 105 
upward therethrough. 

11. A water supply system comprising a 
caisson positioned in an aquifer; a plurality 
of substantially horizontal perforated tubes ex- 
tending substantially radially outward through 110 
the wall of said caisson; a plurality of vertical 
process lines formed within the wall of said 
caisson and wherein each of said process lines 
is connected with one x>f said horizontal tubes; 
a plurality of pumps wherein one of said 115 
pumps is positioned in each of said process 
lines for drawing water from said aquifer via 
one said horizontal tube; a plurality of valves 
wherein one of said valves is positioned «on the 
inner end of each of said plurality of horizontal 120 
tubes for alternatively directing the flow of 
water from a horizontal tube into the interior 
of said caisson -or from said tube through the 
process line associated therewith; at least one 
generally imperforate substantially horizontal 125 
conduit extending substantially radially out- 
ward through the wall of said caisson and hav- 



ing an opening adjacent the outer end of said ctuwkkk T ANGNER 

imperforate conduit; and a pump for select.ve- p S A ™™\^K»J 
moving water inwardly or outwardly PARRY & £®}±™™N, 

Sroughsaki imperforate conduit. SSTSKoSSS' 
12. A water supply system substantially as Agents for the Applicant, 

herein described. 
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